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Plaintiffs Al za Corporation (“Alza”) and Janssen
Phar maceutica, Inc. (“Janssen”) brought suit for infringenent of
United States Patent No. 4,588,580 and its two Reexam nation
Certificates (“the ‘580 patent”) agai nst Defendants Myl an
Laboratories, Inc., Mylan Technol ogies, Inc., and M/l an
Pharmaceuticals, Inc. (“Mlan”). Mlan counterclained, asserting
that its product does not infringe the ‘580 patent, and that the
‘580 patent is invalid. The Court conducted a ni ne-day bench

trial between August 25 and Septenber 5, 2003. The foll ow ng
constitutes the Court’s findings of fact and concl usions of |aw
as required by Rule 52(a) of the Federal Rules of GCivil

Pr ocedur e.



FI NDI NGS OF FACT

| nt roducti on

The ‘580 patent discloses systens for the transdernal
adm ni stration of fentanyl, a powerful narcotic, for an extended
period of time at analgetically effective rates. The ‘580
patent, issued on May 13, 1986, was devel oped by a team of Al za
scientists headed by Robert Gale. Janssen sells an enbodi nent
of the ‘580 patent as the Duragesic® patch. The Duragesi c®
patch has transforned the treatnent of chronic pain. Patients
suffering froma variety of painful and debilitating conditions,
i ncluding term nal cancer, can obtain relief w thout
hospitalization for up to three days fromthe application of a
singl e patch. Duragesi c® has been a huge comerci al success for
Al za and Janssen and their parent conpany Johnson & Johnson.

Myl an has devel oped a generic transdermal fentanyl patch
that is bioequivalent to Duragesic® It has filed an
Abbrevi ated New Drug Application (“ANDA”) with the United States
Food and Drug Admi nistration (“FDA”), seeking approval to market
its patch before Alza’s ‘580 patent expires. See 21 US. CA 8§
355(j) (West 1999).

1. The Devel opnent of Transdermal Adm nistration of Drugs



Al t hough transdermal nedication is not a new science,
controlled-rate transdermal adm nistration of drugs for a
sustai ned period of tine is a relatively recent devel opnent.
Because the skin is a particularly effective barrier to the
transm ssion of foreign substances into the body, relatively few
drugs have been found to be suitable for transdernal
adm ni stration. Thousands of conpounds have been eval uated for
possi bl e transdernmal delivery, but today only el even
transdermal |y adm ni stered drugs are on the market. In 1984,
when the ‘580 patent application was filed, only three drugs
were avail able transdermally: scopolam ne, nitroglycerin and
cl oni di ne.

Al za was a pioneer in the devel opnent of transdernmal drug
delivery, and was the first conpany to devel op a transder nal
system for seven of the eleven drugs currently on the market.
Experts in the field agree that transdermal delivery poses “as
stringent a set of expectations as exists for any pharnmaceuti cal
system and achieving all of [the] requisite features for one
systemall at the sane tinme is truly a technol ogi ca

acconplishnment.” G L. Flynn & N.D. Winer, Topical and

Transdermal Delivery--Provinces of Realism in Dernal and

Transdernmal Delivery 33, 58 (R Gurny ed., 1993) (Pls.” Ex. 481,
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hereafter “PX ___"). To be suitable for transdernmal delivery, a
drug nust be potent and skin perneable. A transdernmal patch
must be able to deliver the drug at an adequate and reasonably
constant rate for a sustained period of tinme, should not
irritate the skin or provoke an allergic reaction, and “ideally,
shoul d efficiently deliver nost of the drug [it] contain[s].”
Id. at 57.

The fundanental idea behind transdermal delivery systens
was to use a saturated solution, with excess undi ssol ved drug
avail able to replace the drug that |left the solution when it
penetrated the skin. |In 1984, conventional w sdom i ndi cated
that a prom sing candidate for transdermal delivery would have
hi gh solubility, since nore drug in solution neant a greater
ability to push the drug through the skin, and a high
perneability coefficient. The perneability coefficient of a
substance is calculated by neasuring its flux, nmeaning its
ability to nove through the skin per unit area, and its
concentration. Prototypical transdermal patches would contain
huge excesses of drug, only a fraction of which would be
delivered to the patient, in order to assure a constant rate of
transm ssi on.

[, Al za’ s Devel opnent of a Fentanyl Transdermal System
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In 1981 Al za responded to a plea froma White House-created
committee of scientists and physicians to devel op nore potent
anal gesics in alternative delivery systens for critically ill
and dying patients who were suffering fromintractabl e pain.
Alza wote to the head of the Drug Abuse Unit of the FDA
expressing its interest in developing a transdernal dosage form
for delivery of a narcotic analgesic for relief of chronic pain,
and inquiring about the extent of clinical testing that woul d be
required to bring such a product to market. Alza began work on
a project to develop a fentanyl transdermal patch in |ate 1982.
A feasibility devel opnent team headed by Dr. Su Il Yum and Dr.
Eun Soo Lee, performed the initial research on the patch,
beginning in 1983. Late in 1983 the feasibility team
recomended further devel opnent of the product, and transferred
the project to a product devel opnent team | ed by Robert Gale and
Vi ctor Coet z.

In early 1983 Al za representatives net wwth agents fromthe
United States Drug Enforcenent Adm nistration to discuss the
handl i ng of fentanyl. Anpbng other issues, the agency expressed
concern that the dosage be kept to an absolute m ni rum because
of the potential for diversion and abuse of such a potent

narcotic. Before the advent of the transdermal patch, fentanyl
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had only been adm nistered in hospital settings, where the
opportunities for abuse were largely limted to hospital
personnel with access to the drug. Large excesses of fentanyl
remai ning in discarded patches woul d substantially increase the
ri sk of abuse. Mnimzing residual drug accordingly becane the
focus of Alza' s fentanyl patch project, along with maxi m zi ng
skin fl ux.

Al za di scovered that the base formof fentanyl satisfied
both criteria. Dr. Lee had reviewed the results of research
conducted by Al za scientists in the 1970s who had eval uat ed
numer ous conpounds as candi dates for transdernal systens,
including fentanyl. Fromhis review of their research he
reported that maxi num skin fluxes could be obtained at pHs of 7
to 8. Wthin that range of pH, however, dramatically different
anmounts of fentanyl were required to achieve those fluxes, with
far | ower concentrations at the higher pHs. Dr. Lee concl uded
that “[i]n general, nmuch higher flux is observed with base
Fentanyl than its citrate salt. It would be recommended to
pursue studying with base drug.” (PX 10, Attach. 3.) His
recomendation reflected two realizations: one, that saturated
sol utions of fentanyl could be obtained using far |less drug at
hi gher pHs; and two, that the perneability coefficient of
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fentanyl increases with an increase in pH A high perneability
coefficient permts the use of |esser anpbunts of drug to achieve
adequat e flux through the skin.

This information represented a departure fromthe
traditional expectation that drugs of high solubility were
better suited for transdernal systens because of their enhanced

skin perneability. See A.S. Mchaels et al., Drug Perneation

Through Human Skin: Theory and in Vitro Experinental

Measurenent, 21 AIChE J. 985, 986 (1975) (PX 6).

The decision to use base fentanyl drove the other design
considerations. The feasibility team devel oped three patch
prototypes, all using fentanyl base. One formwas a nonolith,
in which a sinple fentanyl/adhesive m xture was used. The
second systemwas a nmultilamnate, in which a primng dose of
fentanyl was dissolved in the adhesive, with a separate drug
reservoir and a rate-controlling nenbrane to control the flow of
drug. The third design was a formfill seal, in which fentanyl
was di ssolved in an ethanol/aqueous solution. This design also
featured a rate-controlling nmenbrane. Only the nultilam nate
and the formfill seal systenms were forwarded to product

devel opnent. Al za concluded that systens with a rate-



control ling nmenbrane were preferable, given the fear of
potential overdosi ng.

Robert Gale and his product devel opnent team took over
responsibility for the project in Decenber 1983. They continued
to concentrate on mnimzing the anount of drug in the system
This goal led the teamto focus on an ethanol formfill sea
desi gn, because they could further reduce the size of the system
and mnimze drug content. See CGoetz MIlestone | Report at 1
(“need to keep both residual drug and lag tine to a m ni num
forced selection of an ethanol formfill-seal design for
[fentanyl] product devel opnent”) (PX 146). Although adding
ethanol to the solution increased its solubility, ethanol worked
as a skin perneation enhancer, and even with an increase in
solubility the systenmis drug content was reduced. The addition
of ethanol also reduced the lag tine for the drug to reach
t herapeutic levels in the body, another inportant design
consi derati on.

Eventually the inventors were able to produce a fentanyl
patch that delivered 72% of its drug load to the patient, an
excess of 1.38 tinmes the anount of delivered drug. At a neeting
with parties fromthe FDA, the DEA and The National Institute on

Drug Abuse in 1990, Al za denonstrated that the anmount of
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fentanyl that could be extracted fromits used patches woul d be
a noneuphoric dose for addicted users. A nedical reviewer for

t he FDA concluded that Al za had successfully addressed potenti al
abuse issues by mnimzing the amount of drug in the patch.

On August 7, 1990, the ethanol formfill-seal design was
approved for the managenent of chronic pain in patients who
required round the clock dosing that couldn’t be managed by | ess
potent analgesics. Alza entered into a licensing agreenment with
Janssen to market the patch as Duragesic®.

Al za’'s scientists also had to determ ne a safe and
effective dose for transdernal fentanyl. Wen Al za undertook
the fentanyl project in 1983, fentanyl was used principally as
an anesthetic, not an analgesic. As an anal gesic nost published
reports described the use of bolus doses! adm ni stered
intranmuscul arly, and therefore were not necessarily an indicator
of a safe and effective continuous transdernmal dose.
| ntravenous i nfusion data was consi dered the nost useful
information for predicting transdermal dosage, but at the tine
the avail abl e intravenous data included patient self-

adm ni stration of bolus doses. See e.q., CJ. Hull & A

! Large single doses injected over a short period of tine.



Si bbal d, Control of Postoperative Pain by Interactive Denmand

Anal gesia, 53 Brit. J. Anaesth. 385 (1981) (Defs.’ Ex. 1193,

hereafter DX ___ ); B. Kay, Postoperative Pain Relief, 36

Anaest hesia 949 (1981) (DX 1168); WD. Wite, et al.

Post operati ve Anal gesia: a Conparison of Intravenous On-Denand

Fentanyl with Epidural Bupivacaine, 2 Brit. Md. J. 166 (1979)

(DX 1176). The references reported intravenous dose rates that
ranged between 30 and 150 pg/hr. At that tinme the | ongest use
of fentanyl reported in the literature was a post-operative
period of seventeen hours. See White, et al. at 167. The Al za
i nventors were concerned about the effect of |onger termuse of
fentanyl, whether fentanyl built up to dangerous |levels in the
body over tine, or whether patients devel oped a tolerance to the
drug with chronic use. The scientists at Al za al so needed to
ascertain whether fentanyl, delivered transdermally, would have
a reasonably pronpt onset of action.

To attenpt to answer these questions, Al za conm ssioned
continuous IV infusion therapy studies in an attenpt to
determ ne the dose ranges for a transdermal system After Alza
reviewed reports fromthe continuous |V studies, it conducted

phar macoki neti c and safety and efficacy studies in both acute
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and chronic patient popul ations in dosages ranging from25 to
600 pg/ hr.

In 1991, ten years after Alza proposed devel oping a
transdermal fentanyl patch, Duragesi c® was made avail able for
sale in the United States. Duragesic® is the only comrerci al
enbodi nent of the ‘580 patent sold in the United States, and it
has enjoyed trenendous comerci al success. For the year 2003,
net trade sales were projected to exceed $1 billion, based upon
gross sales of greater than $1.2 billion. These figures make
Dur agesi c® one of the best selling pharnmaceutical products in
t he worl d.

V. The *580 Patent

The ‘580 patent application was filed in the sumer of
1984, and issued on May 13, 1986. ‘580 patent (PX 1). At the
time, Alza had devel oped three enbodinents of its patch, the
monolith, the nmultilam nate, and the formfill seal. The patent
describes its “field of invention” as relating to “the
adm ni stration of fentanyl for anal getic purposes and nore
particularly to a nethod and device for adm nistering fentanyl
to a subject through intact skin over an extended period of tine
at a substantially constant rate.” 1d. at 1:6-10. 1In the

patent’ s background section, it describes fentanyl as an
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extrenely potent and effective anesthetic and analgesic. 1d. at
1:13-17. It refers to the patent that discloses the drug
fentanyl and the 1984 Physician’s Desk Reference for the FDA-
approved use of the drug in the United States under the nane
SUBLI MAZE®. 1d. at 1:17-22. It describes the usual use of
fentanyl: “[i]n use, fentanyl is normally adm nistered as the
citrate either as a bolus injection or infusion or a continuous
i nfusion for the purposes of producing anesthesia or anal gesia.”
Id. at 1:22-25.

The patent addresses the characteristics of fentanyl that
pose a challenge to the design of a transdernal delivery system
its narrow therapeutic index, its cost, and the high potenti al
for abuse, id. at 1:47-55, and it states as one of the objects
of the invention “to provide transdernal therapeutic systens for
the adm nistration of fentanyl or its derivatives in which the
anmount of residual drug is minimzed.” 1d. at 2:23-26.

The inventors proceeded to describe the key to their
i nventi on:

[w e have found that there is a relatively w de
range of perneability of normal human skin to
fentanyl and this perneability not only varies
fromindividual to individual and site to site but
is also highly dependent on the chem cal form of
the drug. We have discovered that fentanyl

citrate, the formin which fentanyl is presently
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adm ni stered, has such a | ow skin perneability
that it is not at all suitable for transdernal
delivery even with the use of perneation
enhancers. Instead we have found that, in order
to obtain the delivery rates noted above, the drug
shoul d be incorporated in the transder nal

t herapeutic systemin the form of the base.

Id. at 3:6-17.

In the description of their invention, the inventors thus
excluded the adm nistration of fentanyl citrate, the formin
which fentanyl was at that tine adm nistered. At the tineg,
fentanyl was adm nistered as SUBLI MAZE®, a solution with a pH of

4.0 to 7.5. Physicians’ Desk Reference 1027 (38th ed. 1984) (PX

541). The pKa, the pH at which a solution contains fifty
percent acid and fifty percent base, has been experinentally
determ ned for fentanyl at pH 8.3 or higher. At a pHof 7.0, a
fentanyl solution is 95% or nore fentanyl citrate, the ionized
or acidic formof fentanyl. The authors of the ‘580 patent were
stating that, for purposes of their invention, they were
excludi ng solutions of fentanyl that were predom nantly citrate,
those with a pH of 7.5 or less. As subsequent research has
borne out, although fentanyl has a neasurable flux at |ower pHs,
the base formof fentanyl is alnost entirely responsible for
fentanyl’s perneation through skin. Samr D. Roy & Gordon L.

Flynn, Transdermal Delivery of Narcotic Analgesics, 7
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Phar maceuti cal Research 842, 845-846 (1990) (PX 28). As Mlan's
expert Dr. Flynn concluded: “[n]ot suprisingly, the free-base
formis the perneable formof [fentanyl].” [d. at 847.

The patent describes seven exanpl es of specific enbodi nents
of the invention, including exanples of the formfill seal, the
mul tilam nate, and the nonolith, all of which use the base form
of the drug. The original patent contained 58 clains, sone of
themdirected to the process of inducing and naintai ni ng
anal gesi a through the transdernmal adm nistration of fentanyl,
and some of themdirected to a nedical device for that
adm ni stration.

The ‘580 patent has undergone two reexam nations, once in
1987 and again in 1998. Alza requested the first reexam nation

inlight of the 1975 Mchaels article, Drug Perneation Through

Human Skin, which had not been specifically identified to the

Patent Ofice as a prior art reference. Mchaels et al. had
attenpted to construct a nodel for predicting the rate of
absorption of drugs through skin froma know edge of certain
physi cochem cal properties of the drugs. The researchers tested
ten drugs, including fentanyl, and determned their flux rate

t hrough cadaver skin. They concluded that drugs of high water
and oil solubility could be expected to be quite skin perneable.
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Fentanyl, with |low water solubility, would thus not be expected
to be particularly skin perneable, according to the M chaels
nodel . The article included a table summarizing the results of
the flux studies, that showed flux ranges for fentanyl and the
ot her drugs studi ed.

Eventual ly the Exam ner confirned the patent clains as
anended and all owed 52 new clains. (PX 5, v. 2, tab 20.) The
Exam ner reasoned:

The use of transdermal devices as recited in the

instant clainms is not deenmed to be obvious .
[i]t cannot be clearly ascertained from M chael s

et al . . . that fentanyl and its derivatives
woul d be suitable for transdermal adm nistration
at an analgetically effective level. Mchaels et
al . . . teaches that “drugs of high water and oi
solubility can be expected to be quite skin
perneable.” Yet . . . fentanyl has a | ow water

solubility. Thus, the reference can only be

vi ewed as supporting the known unpredictability of

t he choice of drug which may be suitable for

transdermal adm ni stration
ld. at 2. The first reexam nation certificate issued on January
3, 1989. (PX 2.)

In late 1997 or early 1998 Alza attorney Steve Stone

| earned of a patent for a “polyneric diffusion matrix” issued to
Alec D. Keith and Wal |l ace Snipes on Septenber 11, 1984. The
Keith patent (PX 9) disclosed a polyneric diffusion matrix

suitable for transdermal drug delivery. In the description of

15



the invention Keith and Snipes state that “any drug which is
capabl e of being transdermally or topically admnistered to a
patient nay be dispersed in the diffusion matrix.” Keith patent
at 3:41-44.

The Keith patent is directed principally at making a
nitroglycerin patch, and teaches that for a 24-hour patch an
approxi mate ten-fold excess of the drug should be included in
the matrix. |1d. at 4:35-37. N-phenyl-N[1-(2-phenylethyl)-4-
pi peridinyl] propanam de, the chem cal nane for fentanyl, is
menti oned as one of dozens of drugs that are considered suitable
for inclusion in the diffusion matrix. [1d. at 3:54-55. The
patent actually states that “[i]t is contenplated that any drug
which may be transdernally applied is suitable for use as the
drug to be applied via the diffusion matrix in the present
device.” 1d. at 4:16-19. The patent’s exanple VI also refers
to fentanyl: “[Db]y substituting an appropriate anount of
[fentanyl] in place of the [nitroglycerin mxture], otherw se
foll owi ng the procedure of Exanple I, a diffusion matrix is
obtained.” 1d. at 11:57-60. There is no other discussion or
expl anation of the use of fentanyl in a transdernmal delivery

system None of the Keith patent clains cover fentanyl.
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Stone asked Gale to review the Keith patent. Gale found
that the Keith patent disclosed two nmethods for producing the
diffusion matrix. Both nethods involved addi ng suitable anounts
of sodiumcitrate and citric acid to the matrix in order to
adj ust the pH of the m xture to be neutral or slightly acidic,
in the range of pH 6.5 to 7.0. (Gale Decl. § 6 (PX 10); Keith
patent at 5:28-6:6.) Gale also noted that the Keith patent
di scl osed substituting an appropriate anmount of fentanyl in
pl ace of a m xture of |lactose and nitroglycerin, but did not
di scl ose what that anopunt was, nor how it was to be determ ned.
(Gale Decl. § 7.) Gale concluded that the patent required that
the drug in solution be nmaintained at that pH range, regardl ess
of the ampbunt of drug to be added to the solution. Oher
reviewers of the Keith patent agreed: Keith describes a matrix
that contains a drug in solution at a pHof 6.5 to 7.0. (Langer

Test. 8/29/03, vol. | at 124 (hereafter (date), (vol. no.)

at __ ); Flynn 9/3/03, | at 79; Hadgraft 9/5/03, | at 37.) A
matrix containing fentanyl at pH 6.5 to 7.0 would be al nost
entirely fentanyl citrate--at |east 95% fentanyl citrate and 5%
or |less fentanyl base.

Gal e signed a Declaration for the Patent Ofice,

di stinguishing the Keith patent fromhis invention, and stating
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that “to the extent that the Keith patent could be considered to
di scl ose naking a transdermal fentanyl delivery system by
including fentanyl in the diffusion matrices of the Keith
patent, such a system would be unsuitable for adm nistering
fentanyl at analgetically effective rates,” because the fentanyl
present in the Keith matrix would exist virtually conpletely in
the formof fentanyl citrate. (Gale Decl. 1 9.) @Gle also
stated that

the Keith patent suggests the production of a

di ffusion matrix containing fentanyl citrate,

which we specifically stated in the ‘580 patent
was unsuitable for transdermal delivery, even with

pernmeati on enhancers. It is clear to nme from
reading the Keith patent that Keith et al. had no
appreciation of . . . the difference between the

use of fentanyl citrate and forns of fentanyl
suitable for transdermal adm nistration.

Id. 1 11. Gle concluded: “I believe that the disclosure of
the Keith patent would not suggest to or enable one of ordinary
skill in this art to make and use a device or process that would
transdermal ly adm nister a ‘skin pernmeable form of fentanyl (or
derivatives thereof) to a human at an analgetically effective
rate for a period of tinme sufficient to induce and naintain
analgesia.” 1d. The quoted reference to a “skin perneable

form of fentanyl is an explicit reference to the | anguage of
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the ‘580 patent, in which each claimspecifies “a skin perneable
form’ of fentanyl.

Gale’s declaration referred to the Al za research fromthe
1970's and Dr. Lee’s review of that research in 1983, and
attached copies of the | ab notebook entries and Dr. Lee’s neno.
Gal e characterized the research as supporting “the concl usion
that the skin perneability of fentanyl citrate was too low to
permt analgetically effective transdermal fentanyl
adm ni stration rates to be obtained fromreasonably sized
transdermal systens.” 1d. § 12. It quoted and concurred with
Dr. Lee's conclusion that “[i]n general, nuch higher flux is
observed with base Fentanyl than its citrate salt. It would be
recommended to pursue studying with base drug.” 1d. ¥ 13.

The Patent Examiner re-confirned the clains of the ‘580
patent, observing that both the ‘580 patent and a prior art
Japanese patent disclose that fentanyl citrate has a very | ow
| evel of transdermal perneability, and Gale’s interpretation of
the Keith patent indicates that it produces fentanyl in the
citrate salt form (PX 8, tab 8. ) The Exam ner concl uded that

the Keith et al reference fails to teach one
having an ordinary skill in the art to make and
use a device which would transdermally adm ni ster

a skin-perneable formof fentanyl (or its
derivatives) to a human subject at an anagetically

19



[sic] effective rate and for a sufficient period

of time to induce and mai ntain anal gesia as taught

by the patent in Re-exam nation
Id. The second reexam nation certificate issued on February 16,
1999. (PX 8, tab 9.)

At the request of the FDA, Alza recently undertook
pediatric studies, three to four years of clinical trials of
Duragesic® s suitability for the treatnment of chronic pain in
severely ill children. As a result of the studies, the FDA has
ext ended Duragesi c® s period of market exclusivity for an
addi tional six nonths fromthe expiration date of the ‘580
patent. See 21 U S.C A 8 355a(b) (West Supp. 2003).

V. The MWyl an Fentanyl Patch

Myl an is one of the nation’s | argest manufacturers of
generi c pharnmaceutical products. A conpany seeking to market a
generic drug may obtain FDA approval by denonstrating that its
product is bioequivalent to an approved drug that has al ready

been shown to be safe and effective. See 21 U S.C A §

355(j)(2); see also Allergan, Inc. v. Alcon Labs., Inc., 324

F.3d 1322, 1325-26 (Fed. Cir. 2003) (summari zing shortened FDA
approval process for generic drugs under Hatch-Waxman Act’s

anmendnents to the Food, Drug and Cosnetic Act).
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Myl an set out to develop a fentanyl transdermal systemthat
i's bioequivalent to Duragesic® It tested both nultilam nate
and nonolith fornulations. Eventually it settled on a nonolith
drug-i n-adhesi ve desi gn, using fentanyl al kal oid powder, which
is fentanyl base. Bioequival ence and wear studies of Mylan’s 25
pg/ hr fentanyl patch showed that it delivered fentanyl to
patients in the sane way and at the sane rate as Duragesi c®.

(PX 35 at 13.) Mlan’'s generic patch also mnimzed the anount
of excess drug in the patch

Under the Hatch-Waxman Act’s anendnents to the Food, Drug
and Cosnetic Act, a conpany seeking to market a generic version
of a drug previously approved by the FDA nmay fil e an ANDA,
certifying that its generic drug is bioequivalent to the branded
drug, and certifying that manufacturing, marketing and selling
the drug will not infringe on any patent rights. See 21
U S CA 8 355(j). The applicant who makes such a certification
must notify each owner of a patent that is the subject of the
certification. 1d. 8 (j)(2)(B)

Myl an submtted an ANDA to the FDA on Cctober 12, 2001 for
approval to market its generic fentanyl patch. (PX 536.) 1In
connection with the ANDA, Ml an provided a “Paragraph IV
certification, stating that its fentanyl transdermal patch wl|
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not infringe the ‘580 patent, and that the ‘580 patent is
invalid. See id. (j)(2)(A)(vii)(IV). It gave notice to Al za of
its Paragraph IV certification, as required by the statute. See
id. 8 (j)(2)(B). This suit for infringenent followed.

VI. Construction of a Keith Diffusion Matrix for Purposes of
I nval i dating the 580 Patent

Myl an takes the position that its product does not infringe
the ‘580 patent, but it also argues that the Keith patent is
invalidating prior art, notw thstanding the contrary
determ nation of the Patent Examiner. To prove its point, Ml an
decided to attenpt to create a fentanyl diffusion matrix
according to the teachings of the Keith patent, and to ascertain
whet her a Keith patch woul d deliver an analgetically effective
anount of fentanyl over an extended period of tine at a
substantially constant rate.

Myl an asked Dr. Gordon L. Flynn, a |eading expert in the
field of transdermal drug delivery, to nake a fentanyl
transdermal matrix in accordance wth the teachings of the Keith
patent. Dr. Flynn attenpted to make the matrix fromthe
perspective of an individual of ordinary skill in the
transdermal art as of the 1983-1984 tinme period. He exam ned

the Keith patent’s Exanple |, which gives the recipe for the
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diffusion matrix. He exam ned the patent’s Exanple VI, which
directs one to substitute an appropriate anmount of fentanyl for
| actose triturate and otherwise to follow the procedure set
forth in Exanple I, in order to nmake a diffusion nmatri x.

He then set about determ ning what an appropriate anmount of
fentanyl would be. In colum four of the Keith patent he found
the statenent that

[t] he anbunt of the drug dispersed in the

di ffusion matrix can be varied in accordance with

the desired dosage and the length of tine the

matrix is to remain on the skin. However, the

anount of the drug included in the matrix shoul d

generally be in excess of the anobunt which is to

be delivered to the patient. If the diffusion

matrix is to be used for 24 hours, an approxi nate

10 fold excess of the drug should be incl uded.

Quite obviously, the optinmum anount that shoul d

be included in the diffusion matrix will vary

according to factors such as the period of rel ease

of the drug.
Keith patent at 4:30-46. The Keith patent did not discuss drug
anounts for matrices that were to be used for |onger than 24
hours. Dr. Flynn concluded that the Keith patent taught that an
appropriate anount of fentanyl to add to the nmatrix “would be an
anount of fentanyl that would produce anal gesia over a prol onged
period of tinme, then adjusted by tenfold higher in order to have
the excess that he teaches in the system” (Flynn 9/2/03, Il at

103.)
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Dr. Flynn recogni zed that the patent did not give a
speci fic dosage anpbunt. To determ ne the desired dosage of
fentanyl he consulted the available literature. At the tine
there were no studies regarding the transdermal adm nistration
of fentanyl to humans for anal gesia, although intranmuscul ar
injection and intravenous infusion studies existed. Fromhis
literature review Dr. Flynn identified a range of therapeutic
doses from25 to 150 pg/hr. Fromthat range he selected a dose
of 100 pg “as a first estimate.” (Flynn Notebook (PX 14) at 3.)
He acknow edged that those of skill in the art at the tinme m ght
have chosen rates that were | ower than 25 and hi gher than 150
pg/ hr, and that nothing in the Keith patent required or even
suggested the 100 pg/ hr dose.

Dr. Flynn selected three days as an appropriate period of
tinme for the patch to be worn, based on the types of patches
that were then on the market or in devel opnent. He
acknow edged, however, that the |ongest continuous dosing of
fentanyl reported in the literature was seventeen hours, and
that the literature was silent on the safety or efficacy of
continuous adm nistration of fentanyl for three days.

Dr. Flynn then proceeded to create a matri x based on the
Keith recipe. He mxed glycerol and water with sodiumcitrate
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and adjusted the pHto 7.0 by adding citric acid. He heated the
m xture and added pol yvi nyl al cohol and pol yvi nyl pyrrolidone.

He took 80 m of this solution and added 2.525 grans of fentanyl
base,? stirred the m xture until honogeneous and then poured it
into petri dishes and allowed it to cool. Although the pH of
the final solution wasn’'t tested, Dr. Flynn believed that the pH
woul dn’t vary nuch fromthe 7.0 or less to which it was
initially adjusted. At pH 7.0 the fentanyl in solution was 95%
ionized, or fentanyl citrate.

The Keith patent specified that a preferred aspect of the
diffusion matrix be fornmed into squares having a surface area of
about 6.5 cn?, and Dr. Flynn cut his test patches to this size.
He then performed in vitro flux tests of the patches. |Instead
of his selected therapeutic rate of 100 pg/hr., the 6.5 cn?
patch achieved a rate of 6.5 pg/hr. Fromthis delivery rate Dr.

FIl ynn deduced that a 25 cn? patch would deliver 25 upg/hr., the

2 Dr. Flynn cal cul ated the amount of fentanyl to add to the
solution by dividing .072 grans (the anount of fentanyl the
three-day Keith patch should contain in order to deliver at the
rate of 100 pg/hr.) by the area of the desired patch (6.5 cn? Xx
.35 mmthick) and then nmultiplying by the volunme of the
solution. (Flynn Notebook at 3; Flynn 9/2/03, Il at 114-116;
9/3/03, | at 88-90.)
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| ow end of the range of dosages he had gl eaned fromthe
l[iterature.

Myl an then enpl oyed researchers at the University of
M chigan to use Dr. Flynn’s notes to create batches of Keith
matrices. The anmount of fentanyl in the matrices doubled, from
72 ng in Dr. Flynn’s formula to 145 ng in a 9 cn? patch
Keith's “appropriate amount” of drug to add to the diffusion
matri x i s based on the intended rate of drug delivery and
duration of wear, not on the matrix’s size or volune, and Myl an
offered no reason why its scientists added nore drug with an
increase in patch size. Mreover, M/l an's researchers failed to
foll ow every step of Dr. Flynn's |ab notes, neglecting to revise
his cal cul ation of the “appropriate amount” of fentanyl to add
when they altered the patch size. See Flynn Notebook at 3
(i ndicating that anmount of fentanyl is to be divided by patch
si ze) .

Myl an conducted in vitro flux studies with the Keith
matrices, and concluded that a 7 to 15 cn? patch shoul d deliver
in 72 hours an anobunt of fentanyl across skin that is conparable
to Duragesic® Ml an then decided to conduct clinical trials of
the Keith matrix, that contained at this point not nerely a ten-
fold excess of drug, but sonmething like a twenty-fold excess of
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drug if a 100 pg/ hr delivery rate were chosen, and an ei ghty-
fold excess of drug if a 25 ug/hr rate were chosen.

As one Myl an scientist noted, the Keith matrix flux data
showed a variable delivery of the drug, and could result in a
delivery of up to four times the average for Duragesi c® over a
two to three-day period. (Rackley Review (PX 539) 1 5.) 1In
connection with clinical trials for Mylan’s own generic patch,
the FDA had ordered Mylan to test only the | owest approved dose
(25 pg/ hr) of fentanyl transdermal patches on heal thy human
subj ects because of the risk of respiratory depression on
pati ents who have not previously been on opioid therapy. To
reduce the risk to the subjects in this clinical trial of the
Keith patch, Mylan nearly tripled the anount of anti-opiate they
received.

The clinical trial protocol for the Keith matrix stated
that the subjects were receiving a single 25 pg/ hr dose of
either Mylan’s Keith matrix or Duragesic® According to the
teachings of Keith as interpreted by Dr. Flynn, a matrix
designed to deliver 25 pg/hr. of fentanyl for three days should
contain 18 ng of the drug (25 pg/hr x 72 hours x 10). The nean

fentanyl content of the matrix patch used in the clinical trial
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was 145.5 ng of fentanyl per patch (PX 15 at 1), eight tines the
anount taught by Keith as interpreted by Dr. Flynn

The study concl uded that, when worn for three days, the
matri x delivered 40% nore fentanyl system cally than Duragesic®.
(PX 22 at 4.) However, the Keith matrix did not induce
anal gesia until at |east fourteen hours after the patch was
pl aced on the body. And once the Keith matrix started
delivering fentanyl, the subjects’ blood |evels continued to
clinmb throughout the period of application. Mlan' s Keith patch
therefore did not denonstrate bioequival ence with Duragesic®,
but the Myl an scientists were only trying to show that a Keith
patch, if | oaded with enough fentanyl, could deliver the drug at

an analgetically effective rate for an extended period of tine.

CONCLUSI ONS OF LAW

I nfringenment of the ‘580 Patent

Al za asserts that Mylan is liable for infringenment under 35
US CA 8 271(e)(2) (West 2001). Section 271(e)(2) of Title 35
defines as an act of infringenment the subm ssion of an ANDA
containing a Paragraph IV certification “that is in error as to
whet her commerci al manufacture, use, or sale of the new drug

(none of which, of course, has actually occurred) violates the

28



rel evant patent.” Eli Lilly & Co. v. Medtronic, Inc., 496 U S

661, 678 (1990).
At trial Al za reduced the nunber of clains it was asserting
against Mylan to four: clainms 59.11, 59.15, 61.31 and 27.25.°3
Clains 59.11 and 59. 15 are process clains. Wth the
dependenci es included C aimb59.11 reads as foll ows:

A process for inducing and maintaining anal gesi a
in a human being by the transdernmal adm nistration
of [fentanyl base] which conprises:

transdermal |y adm nistering to said human bei ng

t hrough an area of intact skin,

a skin perneable formof said [ fentanyl base]
at an analgetically effective rate and

continuing the adm nistration of said [fentanyl
base] to said human being at said rate for an
extended period of tinme at |east sufficient to

i nduce anal gesi a;

wherein said extended period of tinme is in the
range of [at |east about 3 days] to 7 days.

Claim59.15 is identical to Claim59.11, but adds a further
[imtation “wherein the steady state adm nistration rate of said
[fentanyl base] is maintained within the range of about 25 to
150 pg/ hr for a substantial portion of said [at | east about 3
days].” Clains 61.31 and 27.25 are device clains. Claim

61. 31 reads as foll ows:

8 The cl ai m nunbers descri be dependent clains; for
exanpl e, Claimb59.11 describes Claimb59 as it depends from C ai m
11.
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A nedi cal device for inducing and maintaining
anal gesia in a human being by the conti nuous
transdermal adm nistration to a human bei ng of
[fentanyl base] at an analgetically effective
adm nistration rate and [for at |east about 3
days] conprising, in conbination:

(a) a reservoir for said [fentanyl base]
having a skin proximal, material releasing surface
area in the range of about 5-100 cn®, said
reservoir containing between 0.1 and 50% by wei ght
of a skin perneable formof said [fentanyl base]
in anpunts and at a concentration adequate to
permt delivery of said [fentanyl base] through
the intact [skin] of said human being at a flux
within the range of fromO0.5 to 10 pg/cn®/hr for
at | east about 24 hours; and

(b) nmeans for maintaining said reservoir in
material transmtting relationship to said skin.

Claim27.25 reads as foll ows:

A

A nedi cal device for the transdermal

adm nistration to a human being of [fentanyl base]
at an analgetically effective rate for an extended
period of time of at |east about 24 hours and
sufficient to induce and mai ntai n anal gesia which
conpri ses:

(a) reservoir neans containing a skin
perneabl e formof [fentanyl base] in an anount
sufficient to deliver said [fentanyl base] at said
anal getically effective rate for said extended
period of tine; and,

(b) nmeans for maintaining said reservoir
means in material transmitting relationship to an
area of intact skin on said human bei ng,
wherein said area is in the range of about 5-100
cn? and the device delivers said [fentanyl base]

t hrough the skin of said human being at a fl ux
within the range of about 0.5-10 pg/cn®/hr.

Cl ai m Constructi on
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This Court issued an Opinion and Order on August 14, 2003
in which it construed seven ternms or phrases that were disputed
by the parties: 1) “inducing and maintaining anal gesia;” 2)
“anal getically effective rate;” 3) “area of intact skin;” 4)
“steady state administration rate;” 5) “a substantial portion of
sai d extended period of tinme;” 6) “reservoir;” and 7) “neans for

mai ntaining.” Alza Corp. v. Mylan Labs., Inc., No. 02-cv-20 (D.

Vt. Aug. 14, 2003) (order granting in part, denying in part
nmotion for interpretation of patent clainms). The Court did not
address the definition of “skin perneable fornf in its opinion,
because the parties had agreed on a definition: “fentanyl that
isin a formthat can pass through the skin.”

At trial it becane evident that the definition agreed to by
the parties was not sufficiently precise to answer the question
critical to this litigation: does “skin perneable form of
fentanyl base” as used in the ‘580 patent include solutions of
fentanyl at pHs of 7.0 or lower? As one of Mylan's scientific
experts, Dr. Jonathan Hadgraft, stressed: “I find just
descri bing sonething as skin perneable is an anbi guous
statenment.” (Hadgraft 9/4/03, Il at 112.) *“You have to read
[ perneable] in the context in whichit’s witten.” 1d. at 109.

Claimconstruction is an issue of | aw. Mar kman v. Westvi ew
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Instrunents, Inc., 517 U.S. 370, 391 (1996). In determning the

meani ng of disputed claimlanguage, a court |ooks first to “‘the
intrinsic evidence of record,’” examning, in order, the claim
| anguage itself, the specification, and the prosecution history.

I nteractive G ft Express, Inc. v. Compuserve Inc., 256 F.3d

1323, 1331 (Fed. Cir. 2001) (quoting Vitronics Corp. v.

Conceptronic, Inc., 90 F.3d 1576, 1582 (Fed. Cr. 1996)). On

the rare occasion that intrinsic evidence does not settle the
meaning of a claimlimtation, then extrinsic evidence may be
considered. 1d. at 1332.

The words used in claimlanguage are presuned to have “the
ordinary and customary neanings attributed to them by those of
ordinary skill in the art,” unless an express intent appears

ot herw se. Brookhill-WIk 1, LLC vVv. Intuitive Surgical, Inc.,

334 F.3d 1294, 1298 (Fed. Cir. 2003). This presunptionis a

heavy one, Angen Inc. v Hoechst Marion Roussel, Inc., 314 F. 3d

1313, 1327 (Fed. Cir. 2003), but may be overcone where the
patentee has specifically set forth a definition of the term
different fromits ordinary and custonmary neani ng, or where the
patentee has clearly di savowed the apparent scope of coverage.

Brookhill -WIk, 334 F.3d at 1299.
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A construing court nust be careful not to read into the
clains limtations that appear in the specification. See

Interactive Gft, 256 F.3d at 1331-32 (recognizing a fine line

between reading claimin Iight of specification and reading
limtation into claimfrom specification, quoting Conmark

Communi cations, Inc. v. Harris Corp., 156 F.3d 1182, 1186 (Fed.

Cir. 1998)); see also Anpen, 314 F.3d at 1325; Laitram Corp. V.

NEC Corp., 163 F.3d 1342, 1348 (Fed. Cir. 1998) (interpreting
what is nmeant by word in claimnust not be confused with adding
extraneous |imtation appearing in specification, which is

i nproper, quoting Intervet Am, Inc. v. Kee-Vet Labs., Inc., 887

F.2d 1050, 1053 (Fed. Cir. 1989)). *“*Advantages described in
the body of the specification, if not included in the clains,
are not per se limtations to the clained invention.’”

Brookhill-WIlk, 334 F.3d at 1301 (quoting Vehicular Techs. Corp.

v. Titan Wheel Int’l, Inc., 141 F.3d 1084, 1096 (Fed. Cir. 1998)

(Newman, J., dissenting)).

Clainms are construed the same for both invalidity and
infringenent. Angen, 314 F. 3d at 1330. Terns that appear in
mul tiple clains should be construed consistently for each claim

Rexnord Corp. v. Laitram Corp., 274 F.3d 1336, 1342 (Fed. Cr.

2001) .

33



“Skin perneable fornf appears in each of the asserted
claims. The termis used in all of the clainms of the ‘580
patent. As was denonstrated at trial, fromthe point of view of
one skilled in the art, the phrase “skin perneable forni is
anbi guous, and nust be interpreted in context. The base form of
fentanyl has been generally described as the skin perneable form

of the drug. See Samr D. Roy & Gordon L. Flynn, Transder nal

Delivery of Narcotic Anal gesics, 7 Pharmaceutical Research 842,

847 (1990) (PX 28). The asserted clainms however specify the use
of a skin perneable formof fentanyl base. If “skin perneable
form nmeans nerely “the base formof the drug,” the termis
r edundant .

Where terns chosen by the patentee are sufficiently unclear
t hat one cannot determ ne the scope of the claimfromthe
| anguage used, statements in the specification or prosecution
hi story may be used to define the scope of the claim See

Johnson Worl dwi de Assocs., Inc. v. Zebco Corp., 175 F. 3d 985,

990 (Fed. Cr. 1999). The Court therefore |ooks to the
specification to see if the nmeaning of skin perneable formis
found there.

In columm 3 the inventors state:
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[w] e have di scovered that fentanyl citrate, the
formin which fentanyl is presently adm nistered,
has such a low skin perneability that it is not at
all suitable for transdermal delivery even with
the use of perneation enhancers. Instead we have
found that, in order to obtain the delivery rates
not ed above, the drug should be incorporated in
the transdermal therapeutic systemin the form of
t he base.

‘580 patent at 3:10-17. For purposes of the ‘580 patent,
fentanyl citrate is considered by the inventors not to be a skin
perneable formof the drug. The specification is usually

di spositive as to the neaning of a disputed term Teleflex

Inc. v. Ficosa N Am Corp., 299 F.3d 1313, 1325 (Fed. Cir.

2002) (quoting Vitronics, 90 F.3d at 1582).

Even if the termwere clear on its face, the intrinsic
evi dence nust be exam ned to determ ne whether “a deviation from
the clear |anguage of the clains is specified,” if for exanple,
a patentee has relinquished a particular claimconstruction in

an argunment to overcone or distinguish a reference. |Interactive

Gft, 256 F.3d at 1331. The Gale Declaration, submtted during
the second reexam nation, specifically disclains fentanyl
citrate: “we specifically stated in the ‘580 patent [fentanyl
citrate] was unsuitable for transdermal delivery.” (Gale Decl

(PX 10) ¥ 11; see also id. f 10 (“The ‘580 patent

di scl oses that the only formof fentanyl that was then being
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used for nedical purposes, fentanyl citrate, is unsuitable for
transdermal adm ni stration because of its |ow transdernma
flux”).) In disclaimng fentanyl citrate as a skin perneable
form Gale referred to the fentanyl solution contenplated by the
Keith matrix as having a pH of 6.5 to 7.0, and noted that the
fentanyl in this solution “would exist virtually conpletely in
the formof fentanyl citrate.” Id. Y 7-9.

“[Where the patentee has unequi vocally di savowed a certain
meaning to obtain his patent, the doctrine of prosecution
di scl ai rer attaches and narrows the ordinary meani ng of the

claimcongruent with the scope of the surrender.” Onega Eng’ g,

Inc. v. Raytek Corp., 334 F.3d 1314, 1324 (Fed. Cir. 2003).

Read in light of the specification, and the file wapper’s
specific disclainer, the “skin perneable fornt that is clained
excludes fentanyl citrate.

Myl an points out, accurately, that the fentanyl that
actual ly passes through the skinis in the formof the base, no
matter what the pH of the fentanyl solution is. Fromthis point
it argues that the claimlanguage cannot be construed to exclude
solutions of fentanyl citrate, because citrate is not what is
transdermal |y adm nistered. But referring to the perneability

of fentanyl neans referring to its perneability in solution,
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because undi ssolved fentanyl will not pass through the skin
See, e.q., Hadgraft 9/5/03, | at 101. A skin perneable form
cannot be undi ssol ved fentanyl base, but nust be fentanyl base
in solution, even if what actually passes through the skin are
nol ecul es of fentanyl base. According to the intrinsic
evidence, in the ‘580 patent’s clains that solution is limted
by the exclusion of solutions of pH 7.0 or | ower.

Al za has urged the Court to construe “skin perneable fornf
as including the concept of mnimzing residual drug. Although
the patent specification clearly iterates drug mnim zation as a
goal of the invention (‘580 patent at 1:58-60; 2:23-26), the
clains contain no [imtation requiring mnimzation of drug
| oading. Indeed, claim61.31 contains a limtation specifying
that the drug reservoir contain between 0.1 and 50% by wei ght of
a skin perneable formof fentanyl base, hardly an indication of
m ni mal drug | oading. There is no suggestion in the
specification that “skin perneable forni neans a form of
fentanyl base in which adequate flux is achieved with the
m ni nrum amount of drug. Nor does the prosecution history supply
such a definition. To read the asserted clains of the ‘580
patent as including a drug mnim zation limtation would be a
cl assic exanple of “‘adding an extraneous limtation appearing
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in the specification, which is inproper.”” Laitram 163 F.3d at

1348 (quoting Intervet Am, 887 F.2d at 1053).

The Court construes “skin perneable forni as fentanyl that
isin aformthat can pass through the skin, excluding solutions
of fentanyl citrate.*

B. Infringenent

Myl an’s fentanyl patch is a nonolith transdermal system
that contains base fentanyl. It is designed to be bioequival ent

to Duragesic® and in order to be approved by the FDA nust

4 Because the claimlanguage can be construed from an
exam nation of the intrinsic evidence, consideration of
extrinsic evidence is unnecessary. See Vitronics Corp. V.
Conceptronic, Inc., 90 F. 3d 1576, 1583 (Fed. Cr. 1996)
(inproper to rely on extrinsic evidence where anal ysis of
intrinsic evidence resolves anbiguity in disputed claimterm;
see also CCS Fitness, Inc. v. Brunsw ck Corp., 288 F.3d 1359,
1368 (Fed. Cir. 2002) (unnecessary to exam ne expert testinony
if ordinary nmeaning of termcan be resolved by resort to
intrinsic evidence and dictionary definitions). The Court notes
that Mylan’s expert Dr. Hadgraft interpreted the 580 patent’s
use of “skin perneable forni in the patent’s clains as referring
to the skin perneability coefficient, that value derived from

flux and concentration. (Hadgraft 9/4/03, Il at 114.) Dr.
Hadgraft further interpreted the patent as excludi ng fentanyl
citrate fromthe definition of skin perneable. 1d. at 121. Dr.

Hadgraft’s interpretation of the phrase as used in the patent is
consistent with the Court’s claimconstruction. See Pitney
Bowes, Inc. v. Hewlett-Packard Co., 182 F.3d 1298, 1309 (Fed.
Cir. 1999) (entirely appropriate for court to consult
trustworthy extrinsic evidence to ensure claimconstruction is
not inconsistent with understanding in pertinent technical
field); accord Plant Genetic Sys., N. V. v. DeKalb Cenetics
Corp., 315 F.3d 1335, 1346 (Fed. Cr. 2003).
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deliver fentanyl in the sane way that Duragesi c® does.
Dur agesi c® practices the ‘580 patent.

Specifically, Mylan’s patch delivers an anal getically
effective rate at a steady state for a period of three days, and
has sizes that correspond to the sizes of Duragesi c® patches.
The Myl an patch is designed for delivery through intact skin.

It has a drug reservoir/contact adhesive |layer which serves to
adhere the patch to the skin as well as to contain the drug.

The Court denied summary judgnment on infringenent in part
because it could not hold as a matter of |law that the drug
reservoir/contact adhesive layer in the nonolith enbodi nent of
the 580 patent functioned as the neans for maintaining the drug
reservoir on the skin, based on the declaration of Dr. Hadgraft.

Alza Corp. v. Mylan Labs., Inc., No. 02-cv-20, slip op. at 3-5

(D. Vt. Aug. 18, 2003). At trial however, Dr. Hadgraft

acknow edged that a person skilled in the art woul d understand
that a drug reservoir/contact adhesive |ayer could serve to

mai ntain the patch on the skin, although he contended that given
the state of adhesive technology at the tine the ‘580 patent was
i ssued, a person skilled in the art would not “necessarily” have
i nked such a layer to the neans for nmaintaining. (Hadgraft

9/4/03, 11 at 37.)
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Al za has denonstrated that a function of the drug
reservoir/contact adhesive layer in its sinple nonolith is to
adhere the reservoir to the skin. That it may or may not
function poorly is not at issue, nor is the fact that sone
monolith or nultilam nate patches have enpl oyed additi onal neans
for adhering the patch to the skin. The issue is whether it
woul d have been clear to one skilled in the art that the drug
reservoir/contact adhesive |layer of the nonolith described in
the ‘580 patent contained the structure that corresponded to the
means for maintaining the reservoir to the skin. 1In the
description of the nonolith, no other structure could perform
the function, which is of course, suggested by the words
“contact adhesive” thensel ves.

Myl an has admtted that it intends to engage in the
comrer ci al manufacture and sale of its transdermal fentanyl
patch before the expiration of the ‘580 patent. Alza is
entitled to judgnent that Mylan’s ANDA for a transder nal
fentanyl patch is an act of infringenent. 35 U S. C A 8§

271(e) (2).
1. Validity of the ‘580 Patent
Myl an has argued that the ‘580 patent is invalid as having

been anticipated by the Keith patent, as obvi ous based on the
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prior art, and as having been procured by inequitable conduct.
“An i ssued patent enjoys a presunption of validity, 35 U S.C 8§
282, that can be overcone only through clear and convincing

evidence.” Univ. of Rochester v. G D. Searle & Co., 358 F. 3d

916, 920 (Fed Cr. Feb. 13, 2004) (citing U.S. Surgical Corp. v.

Et hicon, Inc., 103 F. 3d 1554, 1563 (Fed. G r. 1997)).

I nval i dati on based on anticipation or obviousness involves a
two-step analysis, in which a court first construes the clains
that are alleged to be anticipated or obvious, and then conpares

the construed clains to the prior art. Key Pharns. v. Hercon

Labs. Corp., 161 F.3d 709, 714 (Fed. Cr. 1998). dCaim

construction is the sane whether the issue is infringenent or

invalidity. Anmgen Inc. v. Hoechst Marion Roussel, Inc., 314

F.3d 1313, 1330 (Fed. Cir. 2003).

A. Anti ci pation

Anticipation requires that “a single prior art reference
di scl oses each and every limtation of the clainmed invention.”

Schering Corp. v. Geneva Pharns., Inc., 339 F.3d 1373, 1377

(Fed. Cir. 2003).
1. Skin pernmeable form of fentanyl base
All of the asserted clains of the ‘580 patent require a

“skin perneable fornf of fentanyl base, construed by this Court
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as fentanyl that is in a formthat can pass through the skin,
excludi ng solutions of fentanyl citrate. The Keith patent
teaches one to prepare a solution containing fentanyl that is
adjusted to a pH of 7.0 or below. Such a solution is at |east
95% fentanyl citrate

The * 580 patent, as discussed above, excludes fentanyl
citrate, with particular reference to the drug SUBLI MAZE®.
SUBLI MAZE® has a pH of 7.5 or below. Thus one of ordinary skil
in the art would understand that a solution of fentanyl with a
pH of 7.5 or below is known as fentanyl citrate even though the
solution includes a small fraction of fentanyl base. Mbreover,
the Gale Declaration, disclaimng fentanyl citrate sol utions,
speci fies that solutions made according to Keith, wth a pH of
7.0 or below, are not considered skin perneable forns of
fentanyl, as that phrase is used in the ‘580 patent. (Gale
Decl. 1 10, 11 (PX 10); see also Hadgraft 9/4/03, Il at 125-26
(Gal e Declaration indicates inventors of ‘580 patent did not
consider solutions with pHs of 7 or |ower to be skin perneable
forms of fentanyl).)

Because the Keith patent does not disclose a “skin

perneabl e forni of fentanyl within the neaning of the ‘580

42



patent, it lacks that limtation present in each of the asserted
clains, and does not anticipate the ‘580 patent.

2. Adm nistration rate within the range of about 25
to 150 pg/ hr

Claim59.15 requires a steady state admnistration rate
within the range of about 25 to 150 pg/hr. The Keith patent
teaches one to use “a therapeutically effective anount,” Keith
patent at 2:24-25, or “an appropriate anmount,” id. at 11:57, of
fentanyl, described as an analgesic, id. at 3:54, and descri bes
“sustained release of the drug at a relatively steady rate.”
Id. at 3:45. Thus, the Keith patent does not expressly provide
specific rates at which fentanyl should be delivered to be
analgetically effective. By instructing the artisan of ordinary
skill to include a therapeutically effective anpunt of fentanyl
in the matrix, however, the Keith patent inplicitly instructs
that person to consult the available literature or other
references to determine a therapeutically effective anount and
rate of fentanyl.

A prior art reference may anticipate w thout disclosing a
[imtation of the claimed invention “if that m ssing
characteristic is necessarily present, or inherent, in the

single anticipating reference.” Schering, 339 F.3d at 1377;
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accord In re Cruciferous Sprout Litig., 301 F.3d 1343, 1349

(Fed. Gr. 2002). Alimtation is inherent “if it is the
‘natural result flowng from the explicit disclosure of the

prior art.” Schering, 339 F.3d at 1379 (quoting Cont’l Can Co.

USA, Inc. v. Mnsanto Co., 948 F.2d 1264, 1269 (Fed. GCr.

1991)). As the Court in Continental Can expl ai ned:

[t]o serve as an anticipation when the reference
is silent about the asserted inherent
characteristic, such gap in the reference nay be
filled with recourse to extrinsic evidence. Such
evi dence nust make clear that the m ssing
descriptive matter is necessarily present in the
thing described in the reference, and that it
woul d be so recogni zed by persons of ordinary
skill. . . . Inherency, however, may not be
establ i shed by probabilities or possibilities.
This nodest flexibility in the rule that
“anticipation” requires that every el enent of the
clains appear in a single reference accommodat es
situations where the common know edge of
technol ogists is not recorded in the reference;
that is, where technol ogical facts are known to
those in the field of the invention, albeit not
known to judges.

Cont’l Can, 948 F.2d at 1268-69 (citations omtted).

Myl an of fered the Wiite, Hull and Kay papers on intravenous
i nfusion of fentanyl to show what one of skill in the art would
have been aware of when reading the reference to a
“therapeutically effective anount” of fentanyl in the Keith

patent. See C. J. Hull & A Sibbald, Control of Postoperative

44



Pain by Interactive Demand Anal gesia, 53 Brit. J. Anaesth. 385

(1981) (DX 1193); B. Kay, Postoperative Pain Relief, 36

Anaest hesia 949 (1981) (DX 1168); WD. Wite, et al.

Post operati ve Anal gesia: a Conparison of Intravenous On-Denand

Fentanyl with Epidural Bupivacaine, 2 Brit. Md. J. 166 (1979)

(DX 1176). Dr. Flynn set out to determne a therapeutically
effective anount of fentanyl fromthese anong other references
avail able in 1983-84. The literature contained no information
about transdermal adm nistration of fentanyl. At the tine there
were no general ly approved or acknow edged dosages for the

transdermal admi nistration of fentanyl. Cf. Key Pharns., 161

F.3d at 718 (sensible to | ook to FDA-approved dosages to
determ ne anounts consi dered pharmaceutically effective).

Dr. Flynn reviewed the available literature, derived a

range of dosages, and selected one “as a first estimte.” He
admtted that others of skill in the art could sel ect other
dosages. In fact when the Myl an scientists stepped up

production of the Keith matrix they included a quantity of drug
which did not follow Dr. Flynn's cal cul ati ons and for which no
scientific justification was provided. (Flynn 9/3/03, | at 88-

90; Ackerman 9/3/03, Il at 10-14.)
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The dosage determ nation required anal ysis and research.

Dr. Flynn hypot hesi zed that the anpbunt he selected to add to the
matrix would deliver a therapeutically effective anmount of
fentanyl. In fact his subsequent flux study showed that his
initial diffusion matrix made according to Keith did not deliver
an anal getically effective dose of fentanyl. Further
experinentation enabled him and the Mylan scientists, to sel ect
a drug | oadi ng anount and a patch size that would deliver their
targeted dosage across the skin.

At issue before the Court then, is whether such a trial and
error process, comonly practiced by artisans of ordinary skil
in their research and experinentation, is contenplated by the
term “inherency,” such that the prior art reference anticipates
the clained invention. The Court resolves “factual questions
about the subject matter in the prior art by exam ning the
reference through the eyes of a person of ordinary skill in the
art, anong other sources of evidence about the neaning of the
prior art.” Schering, 339 F.3d at 1377-78. The Court is
satisfied that it was the common know edge of those skilled in
the art that pharnaceutical dosages could be derived from
avail abl e references. A range of therapeutically effective

dosages for the intravenous adm nistration of fentanyl for
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anal gesia was al so conmon knowl edge. The Court has heard no
evi dence, however, that a therapeutically effective anount of
fentanyl for transdermal adm nistration was within the common
knowl edge of those skilled in the art in the 1983 or 1984.

As the testinony at trial made abundantly clear, deriving a
t herapeutically effective dose of fentanyl for transdernal
adm ni stration involved substantial research and
experinmentation, and a consi derabl e degree of anal ysis and
insight. The Al za scientists, in devel oping Duragesic® had to
extrapolate fromthe available references in order to determ ne
appropri ate dosages for transdermal adm nistration, as did Dr.
Flynn and the Myl an scientists when they nmade a Keith diffusion
matri x. The analgetically effective rate for transdernmal
adm ni stration of fentanyl was not known in the art.

To be sure, “[i]nherency is not necessarily coterm nous
with the know edge of those of ordinary skill in the art.”

MEHL/ Bi ophile Int’l Corp. v. MIlgraum 192 F.3d 1362, 1365 (Fed.

Cir. 1999). But failing to recognize an inherent characteristic
or quality or functioning of an invention is quite distinct from
having to sift through and anal yze the available literature and
then to experinent to arrive at a characteristic of an

invention. Cf. In re Cruciferous Sprout, 301 F.3d at 1350, 1352
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(sprout’s cancer-fighting potential is inherent characteristic
of the sprout; patent involving production and consunption of
cruci ferous seed sprouts invalid as anticipated).

Because the Keith patent does not disclose a steady state
adm nistration rate wthin the range of about 25 to 150 pg/hr,
nor is the limtation inherent in the reference, the Keith
patent does not anticipate claim59.15 of the ‘580 patent.

3. Period of time in the range of about 3 days

The Keith describes transdermal adm nistration “over an
extended period, typically 24 hours, and “over a prol onged
period, typically 24 hours.” Keith patent at 2:52-52; 3:44-48.
Kei th does not discuss adm nistration of any drug for | onger
than 24 hours. Dr. Flynn considered that a person of ordinary
skill in the art in 1983 would have contenpl ated adm ni stering
fentanyl for a three day period because a three-day scopol am ne
patch was then on the market, and three-day estradi ol and seven-
day cl onidine patches were being tested. (Flynn 9/2/03, Il at
110.) Prior to the work that led to the devel opnent of
Dur agesi c® the | ongest reported instance of continuous delivery
of fentanyl for anal getic purposes was seventeen hours, as

reported in the Wite paper, Postoperative Analgesia. See WD

Wiite, et al., at 167. It was not common know edge, or
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inherent in the Keith patent, that fentanyl could be effectively
delivered over a period of three days. Because the Keith patent
does not disclose adm nistration over an extended period of tine
in the range of at |east about three days, nor is the limtation
inherent in the reference, the Keith patent does not anticipate
clainms 59.11, 59.15 and 61.31 of the ‘580 patent.
4. Enabl enent
To be anticipatory, the prior art nust enable one skilled

in the art to make the invention “w thout an undue anount of

experinmentation.” Helifix Ltd. v. Blok-Lok, Ltd., 208 F.3d

1339, 1348 (Fed. Cir. 2000). A prior art patent is presuned
enabl ed. Angen, 314 F. 3d at 1355. The Court is convinced,
however, that Alza has presented sufficient evidence of
nonenabl enment to overcone the presunption.

Keith’s patent in effect invited one of skill in the art to
experinment with fentanyl in a diffusion matrix; Keith did not
invent a fentanyl diffusion matrix. One of skill in the art
could not, w thout undue experinentation, nmake a therapeutically
effective transdermal fentanyl patch fromthe Keith teaching.
Keith teaches one to nake a transdernal fentanyl delivery system
by using a ten-fold excess of an ionized formof the drug.

Al t hough that apparently was a workable system for
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nitroglycerin, it did not take into account the different
properties of fentanyl. Wen a ten-fold excess of a chosen
anount of fentanyl citrate was incorporated into the diffusion
matrix, it did not conme close to delivering the chosen dose.
The Myl an scientists did achieve the delivery of fentanyl base
across the skin at analgetically effective rates froma matrix
created according to the Keith formula, but only by departing
fromthe teaching of Keith and addi ng an ei ghty-fold excess
rather than a ten-fold excess of fentanyl to the matrix. This
degree of tinkering with Keith denonstrates that the Keith
patent is not enabled with respect to the transdermal delivery

of fentanyl. See, e.qg., Rowe v. Dror, 112 F.3d 473, 480 (Fed.

Cir. 1997) (no anticipation where artisan of ordinary skill nust
guess about how one structure would substitute for another and
whet her substituted structure woul d be capabl e of perform ng
according to clainms of challenged patent).

Myl an has therefore failed to denonstrate by clear and
convincing evidence that the ‘580 patent is invalid as
anticipated by the Keith patent, because the Keith patent does
not disclose a skin perneable formof fentanyl base as that
phrase is used in the ‘580 patent; because the Keith patent does

not di scl ose an anal geti c dosage; and because the Keith patent
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does not enable the creation of an analgetically effective
fentanyl transdermal patch.

B. Qovi ousness

Myl an contends that because the Keith patent anticipates
all of the elenents of the asserted clains of the ‘580 patent,
the asserted clains are al so rendered obvious. That the Keith
patent does not anticipate the asserted clainms of the ‘580
patent has been addressed in the previous section. [In the
alternative, Mylan maintains that those el enents of the asserted
clainms that were not anticipated woul d have been obvious to
those of ordinary skill in the art.

An invention is obvious when “‘the prior art would have
suggested to one of ordinary skill in the art that this process
shoul d be carried out and woul d have a reasonabl e |ikelihood of
success, viewed in the light of the prior art.”” Brown &

WIllianson Tobacco Corp. v. Philip Morris Inc., 229 F.3d 1120,

1124 (Fed. Cir. 2000) (quoting In re Dow Chem, 837 F.2d 469,

473 (Fed. GCr. 1988)). An invention “is not obvious solely
because it is conposed of elenents that are all individually

found in the prior art,” however. Life Techs., Inc. v. Contech

Labs., Inc., 224 F.3d 1320, 1326 (Fed. C r. 2000). Cbviousness

is a legal determ nation, based on findings concerning the so-
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called G ahamfactors: “(1) the scope and content of the prior
art; (2) the differences between the clains and the prior art;
(3) the level of ordinary skill in the pertinent art;% and (4)
secondary considerations, if any, of nonobviousness.” MNeil-

PPC, Inc. v. L. Perrigo Co., 337 F.3d 1362, 1368 (Fed. GCr.

2003) (citing G ahamv. John Deere Co., 383 U. S. 1, 17-18

(1966)); accord Nat'|l Steel Car, Ltd. v. Canadian Pac. Ry., 357

F.3d 1319, 1334 (Fed. Cir. 2004).
1. Scope and content of prior art
“[T]he relevant inquiry for determ ning the scope and
content of the prior art is whether there is a reason,
suggestion, or notivation in the prior art or el sewhere that
woul d have | ed one of ordinary skill in the art to conbine the

references.” Ruiz v. A B. Chance Co., 234 F.3d 654, 664 (Fed.

Cr. 2000). A reason, suggestion or notivation to conbi ne may
be explicit or inplicit, and may be found in the prior art
references thenselves, in the know edge of those of ordinary

skill in the art, or fromthe nature of the problemto be

5> The parties agree that the level of skill involved in
the transdermal delivery of drugs is quite high: a Ph.D. in
phar macol ogy, physiol ogy, or pharnmaceutical science or related
fields, plus experience practicing in the field of transdernal
drug delivery.
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solved. [|d. at 665. A show ng of conbinability nust be clear

and particular, id. (quoting In re Denbiczak, 175 F.3d 994, 999

(Fed. Gr. 1999)), and the “factual inquiry whether to conbine

references nust be thorough and searching.” MGnley v.

Franklin Sports, Inc., 262 F.3d 1339, 1351-1352 (Fed. GCr.

2001). To prevent the use of hindsight based on the invention
itself to invalidate the patent, this Court nust be able to

di scern “reasons that the skilled artisan, confronted wth the
sanme problens as the inventor and with no know edge of the
clainmed invention, would select the elenents fromthe cited
prior art references for conbination in the nmanner clained.” In

re Rouffet, 149 F.3d 1350, 1357 (Fed. Cr. 1998). “There is no

suggestion to conbi ne, however, if a reference teaches away from

its conbination with another source.” Tec Air, Inc. v. Denso

Mg. Mch. Inc., 192 F.3d 1353, 1360 (Fed. Gr. 1999).

Myl an has not shown a reason, suggestion or notivation to
conbi ne the teachings of Keith, to use solutions of fentanyl
citrate and a ten-fold excess of drug, with any reference that
teaches one to use the base formof the drug in solution.

M chaels et al. did provide flux data for the base form of
fentanyl, which has proven to be an adequate flux rate and in

fact is within the flux rate clained by the asserted device
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clains of the ‘580 patent. Neither Keith nor Mchaels offers a
reason to conbine the references, however. M chaels taught that
drugs of high water and oil solubility can be expected to be
quite skin perneable. Fentanyl is not such a drug. Mchaels

t hus teaches away fromusing fentanyl transdermally, even though
its relatively |l ow skin flux has proven adequate for transdernal
devices, given the drug’s potency. Keith taught that a
diffusion matrix should be nade fromneutral or slightly acidic
solutions. Keith thus teaches away from using sol utions of

fent anyl base.

The artisan of ordinary skill mght have been notivated to
conbine the Mchaels reference giving skin flux data for
fentanyl base with the White, Hull or Kay references giving
i ntravenous dosage information for the ionized formof fentanyl
in order to formulate a transdermal dosage anount for fentanyl
base. That artisan woul d have recogni zed from a conbi nati on of
the Mchaels, Wite, Hull and Kay references that fentanyl base
could theoretically be delivered at analgetically effective
rates.

Myl an has failed to produce clear and particul ar evi dence
of the conbinability of any or all of these references with

Kei th, however, given Keith's requirenment of a neutral or
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slightly acidic drug solution for its diffusion matri x.
Furthernore, those of skill in the art would have known that the
conventional way of producing a transdernmal patch at the tine--
to use substantial excesses of drug, as exenplified by Keith--
posed a problemin attenpting to craft a transdermal patch for
the delivery of a potent narcotic such as fentanyl. For
exanple, Dr. Flynn acknow edged that it was a matter of common
sense to keep residual drug to the m ni mum physically possible
when creating transdermal delivery systens for drugs that are
bot h expensive and prone to abuse. (Flynn 9/3/03, I at 33.)
The Keith teaching to use a ten-fold excess of drug would have
di scouraged those of ordinary skill in the art from enpl oying
this recipe for a transdermal patch that contained a potent
narcoti c.
2. Differences between clains and prior art
The prior art taught the use of fentanyl citrate. The

cl ai ns exclude the use of fentanyl citrate.

3. Secondary consi derations
The finding that Keith teaches away fromthe prior art

references cited wll defeat a claimof obviousness. W nner
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Int’l Royalty Corp. v. WAng, 202 F.3d 1340, 1349-50 (Fed. Gr.

2000). Neverthel ess, Alza has al so shown objective evidence of
nonobvi ousness: the long-felt but unsol ved need for a

conti nuous systemof pain relief and the success of Duragesic®.
See Ruiz, 234 F.3d at 663 (secondary consi derations of

nonobvi ousness include commercial success, |long-felt but
unresol ved need, failure of others, copying, and unexpected
results) (citing Gaham 383 U S. at 17-18).

Dur agesi c® answered a trenendous need for a continuous pain
relief systemfor cancer patients, anong others. Flynn 9/2/03,
Il at 136-37. It provided relief for patients who suffered from
nausea and vomting or were otherw se unable to swallow pills.

It provided an alternative to intravenous adm nistration. It
provi ded the option of continuous adm nistration for up to 72
hours.

Dur agesi c® has enjoyed a huge commerci al success. |Its
sal es have increased over the years that it has been on the
market. Wthin three years of its launch, Duragesic® had nearly
$100 million in net trade sales. (PX 531.) Five years later,
in 1999, Duragesic® had $325 million in net trade sales. |1d.
For 2003, Janssen projected that net trade sal es woul d exceed

one billion dollars. (Eckhardt 8/ 25/03, Il at 106-07; PX 531.)
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When a patentee asserts that commercial success proves that
its invention is nonobvious, the patentee nust show a nexus
bet ween the comercial success and the patented invention.

Denaco Corp. v. F. Von Langsdorff Licensing Ltd., 851 F.2d 1387,

1392 (Fed. Cir. 1988). The *580 patent clains processes and
devi ces for inducing and mai ntaini ng anal gesia by the
transdermal adm nistration of fentanyl base at analgetically
effective rates for extended periods of tine. It is undisputed
t hat Duragesi c® practices the ‘580 patent. “Wen a patentee can
denonstrate comrerci al success, usually shown by significant
sales in a relevant market, and that the successful product is
the invention disclosed and clainmed in the patent, it is
presuned that the commercial success is due to the patented

invention.” J.T. Eaton & Co. v. Atl. Paste & ue Co., 106 F.3d

1563, 1571 (Fed. Cir. 1997) (citing Demaco, 851 F.2d at 1392-
93). The burden thus shifted to Mylan to prove that

Dur agesi c® s conmerci al success was due to “factors extraneous
to the patented invention, such as advertising or superior

wor kmanshi p.” [d. Although Myl an chall enged the existence of a
nexus, it failed to show that Duragesi c® s conmercial success

was due to factors extraneous to the clains of the ‘580 patent.
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G ven that this Court cannot find a suggestion or
notivation to conbine the teachings of the Keith patent with
other prior art references, that the Keith patent in any event
teaches away fromthe use of fentanyl base in solution for
transdermal delivery, and that secondary considerations supply
obj ective evidence of nonobvi ousness, the Court concl udes that
Myl an has failed to provide clear and convinci ng evi dence of
obvi ousness.

C. | nequi t abl e Conduct

Myl an has al so charged that the ‘580 patent is
unenf or ceabl e because Robert Gale, co-inventor of the ‘580
patent, engaged in inequitable conduct before the United States
Patent Ofice. To prove inequitable conduct, Myl an nust have
provi ded cl ear and convinci ng evidence of “‘affirmative
m srepresentations of a material fact, failure to disclose
material information, or subm ssion of false materia

information, coupled with an intent to deceive.’” Purdue Pharna

L.P. v. Boehringer IngelheimGvBH 237 F.3d 1359, 1366 (Fed.

Cr. 2001) (quoting Baxter Int'l, Inc. v. MGw, Inc., 149 F.3d

1321, 1327 (Fed. Cir. 1998)). Before a court can judge whet her
the conduct is so cul pable as to render the patent unenforceable

it must make threshold factual determ nations both of
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materiality and of intent. VLife Techs., Inc. v. Contech Labs.,

Inc., 224 F.3d 1320, 1324 (Fed. Cir. 2000); accord Purdue

Pharma, 237 F.3d at 1366.

During the second reexam nation of the ‘580 patent, Gale
submtted a declaration, pursuant to 37 CF.R 8 1.132, in which
he di stingui shed the Keith patent fromthe 580 patent. Ml an
contends that the declaration contained affirmative
m srepresentations and false information. There is no dispute
that the Gale Declaration in general was “material” to the 1998

reexam nation of the ‘580 patent. E.g., Rohm & Haas Co. v.

Crystal Chem Co., 722 F.2d 1556, 1571 (Fed. Cir. 1983) (no room

to argue that subm ssion of false affidavits to PTO is not
material). Specifically, Mylan clains that the foll ow ng
statenments in Gale’'s Declaration were false or m sl eading:
. . . . fentanyl present in the Keith et al. matrix would

exist virtually conpletely in the formof fentanyl citrate.
(Gale Decl. 1 9 (PX 10).)¢®

6 The full text of paragraph 9 states:
Because fentanyl has a pK of 8.3 the fentanyl
present in the Keith et al. matrix woul d exi st
virtually conpletely in the formof fentanyl
citrate. As a result, to the extent that the
Keith patent could be considered to disclose
maki ng a transdermal fentanyl delivery system by
including fentanyl in the diffusion matrices of
the Keith patent, such a system woul d be
unsuitable for adm nistering fentanyl at
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such a [Keith] system would be unsuitable for
adm ni stering fentanyl at analgetically effective rates.
| d.
The ‘580 patent, at col. 3, lines 6-14 and col. 1, lines
22-25, discloses that the only formof fentanyl that was
t hen being used for nedical purposes, fentanyl citrate, is
unsui table for transdermal adm nistration because of its
| ow transdermal flux. [d. § 10.7
: the Keith patent suggests the production of a
di ffusion matrix containing fentanyl citrate, which we
specifically stated in the 580 patent was unsuitable for
transdermal delivery, even with perneation enhancers. 1d.
T 11.8

anal getically effective rates.

7 The full text of paragraph 10 states:
In particular, Keith et al. fail to recognize
that, as disclosed in the ‘580 patent, fentanyl
can exist in different chem cal fornms that exhibit
different perneabilities through skin. The *580
patent, at col. 3, lines 6-14 and col. 1, lines
22-25, discloses that the only form of fentanyl
that was then being used for nedical purposes,
fentanyl citrate, is unsuitable for transdernal
adm ni stration because of its |ow transdernal
flux. The specification then proceeds to describe
aqueous and non-aqueous diffusion matrices in
whi ch fentanyl can be stored and delivered in a
skin pernmeable form Keith et al., however, fai
conpletely to recognize the inportance of these
features and, in fact, disclose diffusion matrices
that adm nister the unsuitable fentanyl citrate.

8 The full text of paragraph 11 states:
Thus, in contrast to our disclosure and clains in
the 580 patent, the Keith patent suggests the
production of a diffusion matrix contai ning
fentanyl citrate, which we specifically stated in
the 580 patent was unsuitable for transdernal

60



: the Keith patent would not suggest to or enable one
of ordinary skill in this art to make and use a device or
process that would transdermally adm nister a “skin
perneabl e forni of fentanyl (or derivatives thereof) to a
human at an analgetically effective rate for a period of
time sufficient to induce and nmaintain analgesia. 1d.
Data generated in [Alza s skin perneability] studies
supported the conclusion that the skin perneability of
fentanyl citrate was too low to permt analgetically
effective transdermal fentanyl adm nistration rates to be

obt ai ned from reasonably sized transdermal systens. 1d. T
12.°
delivery, even with perneation enhancers. It is

clear to ne fromreading the Keith patent that
Keith et al. had no appreciation of either a) the
di fference between the use of fentanyl citrate and
forms of fentanyl suitable for transdernal

adm ni stration, or b) the use of a fentanyl-
containing matrix that can store and transdermally
adm ni ster fentanyl in such a suitable form |
believe that the disclosure of the Keith patent
woul d not suggest to or enable one of ordinary
skill in this art to nmake and use a device or
process that would transdermally adm nister a
“skin perneable fornt of fentanyl (or derivatives
thereof) to a human at an analgetically effective
rate for a period of time sufficient to i nduce and
mai ntai n anal gesia. Thus, | believe that the
Keith patent fails to disclose or suggest the
invention clainmed by the ‘580 patent.

® The full text of paragraph 12 states:
Skin pernmeability studies conducted by ALZA
researchers provided the basis for the coments in
the ‘580 patent (col. 3, lines 10-14) regarding
the | ow skin pernmeability of fentanyl citrate and
its unsuitability for transdermal adm nistration
Dat a generated in these studies supported the
conclusion that the skin perneability of fentanyl
citrate was too low to permt analgetically
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. | have reviewed Dr. Lee’'s nmeno and concur in Dr. Lee’s
conclusion on p. 5 that, “In general, much higher flux is
observed with base Fentanyl than its citrate salt. It
woul d be recommended to pursue studying with base drug.”
ld. T 13.1%

O these seven statenents, the first and fourth are in fact
accurate, according to the trial testinony and exhibits. The
experts for both parties agreed that the fentanyl present in a
Keith matrix at pH 6.5 to 7 would be alnost entirely in the form
of fentanyl citrate, and the ‘580 patent stated that fentanyl
citrate was unsuitable for transdermal delivery, even with
per neati on enhancers. (‘580 patent at col. 3: 10-14.)

Based on his interpretation of the Keith patent, that it

directed one to make a diffusion matri x containing fentanyl

citrate, and his belief as stated in his patent that fentanyl

effective transdermal fentanyl adm nistration
rates to be obtained fromreasonably sized
transdermal systens. Copies of |aboratory

not ebook entries docunenting these studies are
attached as Exhibit 2.

10 The full text of paragraph 13 states:
These data were sunmmarized in a 1983 nmeno prepared
by one of the coinventors of the ‘580 patent, Dr.
Eun Soo Lee, a copy of which is attached as
Exhibit 3. | have reviewed Dr. Lee’s nmenp and
concur in Dr. Lee’s conclusion on p. 5 that, “In
general, nmuch higher flux is observed with base
Fentanyl than its citrate salt. It would be
recomended to pursue studying with base drug.”
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citrate was unsuitable for transdermal delivery, Gale opined in
the second statenment that the Keith system woul d be unsuitable
for adm nistering fentanyl at analgetically effective rates. In
the fifth statenent Gal e agai n opi ned, using the | anguage “skin
permeabl e fornt enployed by the ‘580 patent to exclude fentanyl
citrate, that the Keith patent woul d not suggest or enable the
skilled artisan to nake an effective fentanyl transdernmal patch.
The Court is convinced that Gale sincerely held these beliefs
then and holds these beliefs now, in accordance with the
teachi ngs of his patent.

Myl an objects to the seventh statenent as creating a
m sl eadi ng i npression that fentanyl base was the only acceptable
formfor all potential transdermal systens, when in context Dr.
Lee was recommendi ng the use of fentanyl base in an ethanol and
wat er system (Lee Mem at 5 (PX 10, Attach. 3)). The Court
di sagrees: whether cropped or in context, Dr. Lee s conclusion-
-and Gale’s concurrence with it--cannot reasonably be construed
as suggesting that fentanyl base was the only route to
transdermal success, whether in agueous or non-agueous Systens.
The part of Dr. Lee’s conclusion that Gale quoted in his

Decl aration uses the phrases “in general” and “recomended to
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pursue studying.” The seventh challenged statenent is also an
accurate statenent of fact and belief.

As to the third statenent, describing the ‘580 patent’s
di scl osure, the patent in fact discloses at colum 3, lines 10

to 14, that fentanyl citrate has such a |low skin perneability

that it is not at all suitable for transdermal delivery (‘580
patent at col. 3: 10-14 (enphasis supplied)). Thus Gale's

Decl aration inaccurately equated transdermal flux with skin
perneability in restating the | anguage of the patent. The Court
is unable to find that this inaccuracy was material. Later in
the Declaration Gale refers to skin perneability in the sane
context. (Gale Decl. f 12.) There were nunerous references at
trial to the inprecision of the phrase “skin perneable,” but the
Court does not find that Gale deliberately used the phrase “I| ow
transdermal flux” in this context with an intent to m sl ead.

In sum six of the seven statenents proffered by Myl an as
fal se and m sl eadi ng are accurate statenents of fact or belief,
and one is an immterial discrepancy. The sixth statenent,
however, although literally accurate, had the potential to
m sl ead the patent examner. Gale stated that data generated in
Al za’s skin perneability studies “supported the conclusion that

the skin perneability of fentanyl citrate was too low to permt
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anal getically effective transdermal fentanyl adm nistration
rates to be obtained fromreasonably sized transdermal systens.”
Id. The statenent is literally true. These data did support
Dr. Lee’s and others’ conclusions in 1983 that they should
proceed with the base form of fentanyl because they could not
achieve their design goals of maximum flux with mninml drug

| oadi ng using fentanyl citrate.

Gale admtted at trial, however, that as of 1998 when his
decl arati on was submtted, he knew that the data al so showed
that fentanyl, at the pHs taught by the Keith patent, would in
fact have high enough skin perneability “to permt analgetically
effective transdermal fentanyl adm nistration to be obtained
fromreasonabl y-si zed transdermal systens.” (Gale 8/27/03, | at
94.) In fact, as Mylan’s expert Dr. Norman Weiner testified,
the peak flux of fentanyl occurs in saturated solutions at pH
7.0. (Weiner 9/2/03, | at 35-40, 47.) A Keith fentanyl
transdermal system m ght not have been pretty, it m ght not have
been marketable, it m ght have contai ned nassive anounts of
residual drug, but it could have gotten an anal gesi c dose of
fentanyl across an area of skin.

The statenent, although literally true, had the potenti al

to mslead the patent examner. It was material; the patent
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exam ner based his decision to issue the reexam nation
certificate on the fact that “the citrate formof fentanyl has a
very low | evel of transdermal perneability,” although he
referenced the ‘580 patent and an English translation of a
Japanese patent for that statenment, not Gale s Declaration. (PX
8, tab 8 at 2.)

At issue then, is whether the evidence denonstrated an
intent to deceive. 1In general, “a | esser quantum of evidence of

intent is necessary when the om ssion or msrepresentation is

highly material.” Angen, 314 F.3d at 1358. O course, “there
must be sone threshold show ng of intent to be balanced.” |[d.

Because direct evidence of deceitful intent is rare, intent is
usual ly “proven by inferences drawn fromfacts, with the
collection of inferences permtting a confident judgnment that

deceit has occurred.” GFl, Inc. v. Franklin Corp., 265 F. 3d

1268, 1274 (Fed. Cir. 2001).

The evidence of intent to deceive is extrenely weak, if
present at all. Alza s patent attorney, when inforned of the
Keith patent, requested reexam nation of the ‘580 patent in
light of the Keith reference. 1In context, the statenents in
Gale’s declaration were true. No information was omtted. No
information was affirmatively m sstated. Gale s declaration
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focused on the key distinction between his patent and the Keith
patent, that Keith taught the use of a neutral or slightly
acidic solution of fentanyl, which nmade it an unsuitable system
for the adm nistration of fentanyl in Gale’s opinion, as he
stated in the 580 patent. In light of all the circunstances,
the Court cannot find that Gale acted with the requisite
deceitful intent when he failed to point out that the data he
submtted to the patent exam ner included val ues that would
suggest that one could al so achi eve an adequate flux in a
transdermal systemthat used a sufficiently |arge amount of
fentanyl citrate.

Because Myl an has failed to prove by clear and convincing
evi dence that the Gale Declaration contained materi al
m srepresentations nade with an intent to deceive, it has not
shown that Al za engaged in inequitable conduct in the
prosecution of the ‘580 patent.
L1l Concl usi on

For the reasons stated, the Court concludes that Mylan’'s
ANDA filing for a generic version of Duragesic® infringes clains
27.25, 59.11, 59.15 and 61.31 of the ‘580 patent. The ‘580
patent is not invalid as anticipated by the Keith reference.
The ‘580 patent is not invalid as having been nade obvi ous by
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the Keith reference, either standing alone or in conbination
with other prior art. The ‘580 patent is not unenforceable as
havi ng been procured by inequitable conduct. Because

i nfringenent has occurred, the effective date of any approval of
Myl an’ s ANDA product shall be no earlier than the date of the
expiration of the ‘580 patent famly. The Defendants are
enj oi ned from maki ng, using, offering to sell, selling within
the United States or inporting into the United States the

fentanyl transdermal patches described in ANDA No. 76-258.

Dated at Burlington, Vernont this 25'" day of March,

2004.

/s/ WIlliam K. Sessions |11

WIlliam K. Sessions |1
Chi ef Judge
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